Reviewer #1 (Remarks to the Author):
In this work, Sun et. al., made a breakthrough in silver cluster chemistry where benzoate-induced core-shell synergetic transformation from [Mo6O22@Ag44] to [Mo8O28@Ag50] was realized, and more important, the fundamental insight on the conversion mechanism from [Mo6O22@Ag44] to [Mo8O28@Ag50] was unambiguously established as so-called "Breakage-Growth-Reassembly" based on the skillful ESI-MS analysis. The descriptions of the structure and conversion process are very well done, clear, and with detail. This topic is a very important one, as the better understanding could lead to a more rational synthesis of silver clusters with a controlled fashion, which should be very appealing and of general interest to many researchers. Based on the conversion mechanism, they also extended such silver cluster conversion reaction to a larger extent using different substituted benzoic acids, thus giving a universal route to get larger silver cluster from the smaller one. I believe this research will deep our understanding on the synthesis and reaction of core-shell silver nanoclusters under the external chemical stimuli. Overall this is an excellent and valuable contributions, thus I recommend the publication of this work in Nature Communications after the authors address the following minor points:
(1) ESI-MS have confirmed the solution stabilities of the silver nanoclusers, but as we know, many silver compounds are not thermalstable, so the stabilities of silver nanocluster crystals in solid state need to be studied.
(2) Molybdates have many kinds of forms such as common PMo12 and Mo7O24 in POM chemistry. Have authors found the Mo-sources influence the assembly results?
(3) Are all silver atoms in Ag44 and Ag50 +1? Is there some possible to few reduced Ag(0) in this assembly system? (4) The luminescence research is a little bit preliminary only with some varied temperature spectra and emission lifetime, which is not sufficient for such reputable journal. The luminescence quantum yield should be measured.
(5) As claimed by authors, when adding 0.32 mmol PhCOOH into SD/Ag44 system, it was converted to SD/Ag50. Thus if adding more benzoic acid into SD/Ag44 system, whether the higher nuclearity silver cluster trapping larger POM template will be isolated? (6) In several places in the manuscript, there is some awkward phrasing. You may wish to go through and wordsmith the document some more to eliminate these.
Reviewer 1:
The transformation from one atomically precise metal nanocluster to another is one of the ways to prepare the atomically precise metal nanoclusters, especially for those not easy to obtain via direct synthesis. Understanding the transformation process is significant for the design of this process, and in-depth understanding the properties of these metal nanoclusters can be also gained. In this manuscript, the authors presented their investigation on a synergetic core-shell transformation from [Mo6O22@Ag44] (SD/Ag44) to
[Mo8O28@Ag50] (SD/Ag50). Based on the intermediates they found from ESI-MS spectra, a "breakage-growth-reassembly" mechanism was proposed.
This work revealed the mechanism of the transformation from a small silver nanocluster to a larger one (realising the total synthesis of this metal nanocluster species), which was not known before but of great significance.
The reactivity of the silver nanoclusters, the size transformation method, and the revealed mechanism will be inspiring for researchers working in the field. I believe this study will be of interest to heterogeneous readers from communities of noble metal chemistry, cluster chemistry, inorganic chemistry and materials chemistry. The manuscript is well-written, and I would like to suggest the acceptance of this paper after the authors have addressed the following minor issues.
Response: We are pleased and excited by above positive comments on the novelty and significance of our study. Supplementary Fig.   21 ), suggesting the phosphorescent triplet excitation state. 44 It is worth to noting that the emission intensities have good linearity correlation with respect to temperature in the low temperature regions (Supplementary Fig. 22) . The linearity equations can be and with detail. This topic is a very important one, as the better understanding could lead to a more rational synthesis of silver clusters with a controlled fashion, which should be very appealing and of general interest to many researchers. Based on the conversion mechanism, they also extended such silver cluster conversion reaction to a larger extent using different substituted benzoic acids, thus giving a universal route to get larger silver cluster from the smaller one. I believe this research will deep our understanding on the synthesis and reaction of core-shell silver nanoclusters under the external chemical stimuli. Overall this is an excellent and valuable contributions, thus I recommend the publication of this work in Nature
Communications after the authors address the following minor points:
Response: Thanks for these positive comments on the novelty and significance of our study. We share the reviewer's view that our findings deepen our understanding on the synthesis and reaction of core-shell silver nanoclusters under the external chemical stimuli.
(1) ESI-MS have confirmed the solution stabilities of the silver nanoclusers, but as we know, many silver compounds are not thermalstable, so the stabilities of silver nanocluster crystals in solid state need to be studied. (4) The luminescence research is a little bit preliminary only with some varied temperature spectra and emission lifetime, which is not sufficient for such reputable journal. The luminescence quantum yield should be measured.
Response: Thank you for this constructive comment. As mentioned from reviewer 1, the optical property is currently not the focus of this study (the transformation reaction). Furthermore, SD/Ag44 only emits at cryogenic temperature, however, it is emission-silent at room temperature. While our fluorescence spectrophotometer can only measure the luminescence quantum yield at room temperature, so due to the limitation of our fluorescence spectrophotometer (Edinburgh spectrofluorimeter (F920S)), we cannot provide the luminescence quantum yield at low temperature.
Moreover, we also supplemented the luminescence of SD/Ag50 into main text to enhance the overall quality of this work.
(5) As claimed by authors, when adding 0.32 mmol PhCOOH into SD/Ag44 system, it was converted to SD/Ag50. Thus if adding more benzoic acid into SD/Ag44 system, whether the higher nuclearity silver cluster trapping larger
